We have analysed retrospectively the clinical features and convulsions was obtained in 13 HTS patients (81.3%) 
Introduction
Temporal lobe seizures may originate in hippocampal and partially or completely sparing the hippocampus, is often undertaken. immediately adjacent structures or arise from extrahippocampal neocortical regions. The clinical differentiation of
The confident localization of temporal lobe seizures requires a multidisciplinary approach, with utilization of hippocampal and extrahippocampal temporal lobe epilepsy has practical value. Hippocampal epilepsy is more prevalent multiple lines of evidence in most cases. According to an epilepsy surgery survey (Spencer and Ojeman, 1993) , and is most often associated with hippocampal sclerosis (Falconer et al., 1964; Dam, 1980; Lieb et al., 1981) , a most epilepsy centres modify the extent of the lateral and mesial temporal resection based on imaging, invasive condition which frequently has an excellent response to temporal lobectomy if the hippocampus is also removed electrophysiological and neuropsychological criteria. When these tests suggest hippocampal seizure origin, an aggressive (Abou-Khalil et al., 1993) . Neocortical temporal lobe epilepsy is often caused by neoplastic or other space occupying mesial temporal resection is usually undertaken; when extrahippocampal temporal origin is suspected, a more lesions. Patients with neocortical epilepsy may also benefit from surgical treatment, but a different surgical approach, conservative hippocampal resection and an extensive neocortical resection is preferred. It is possible that certain Program, whenever possible. In some patients who lived aspects of the clinical history, ictal semiology and surface too far away, outcome was assessed by direct telephone EEG may help in the differentiation of hippocampal and contact. The presence or absence of auras, as well as the extrahippocampal temporal lobe seizures and be used in patient's description, family history, prior history of febrile conjunction with imaging, electrocorticographic and neuroconvulsions, status epilepticus and generalized tonic-clonic psychological criteria to modify the surgical approach of seizures was obtained from the review of medical records medically refractory temporal epilepsy. This study explores and direct questioning of the patient in cases of doubt. Auras the relationships between hippocampal and neocortical were divided according to their content into: (i) epigastric temporal lobe epilepsy and the clinical history, ictal semiology auras, those associated with a subjective sensation of and surface ictal EEG of the patients. discomfort in the epigastric region, with or without nausea or vomiting; (ii) experiential phenomena consisting of visual or auditory illusions and hallucinations, complex experiences,
Methods memory flashbacks and illusions of familiarity; (iii) other
Patients auras, including fear, olfactory and gustatory perceptions and Cases were selected from 102 consecutive temporal non-lateralizing somatic sensations. lobectomies in patients with medically refractory epilepsy that had intracranial recordings prior to the resection or removal of a space occupying lesion in a temporal lobe.
Surgical and histological procedures
The operations were performed from 1986 to 1992 at the Thirteen HTS patients were studied with bilateral depth Minnesota Comprehensive Epilepsy Program. All had a electrodes implanted through a posterior and superior similar evaluation that included interictal EEG, ictal videoapproach. In this procedure, a six-contact point electrode was EEG monitoring, neuropsychological testing, intracarotid stereotactically inserted through the occipitoparietal junction, amytal test, brain MRI and pathological analysis of the longitudinal to the hippocampus. Another four-contact point resected tissue. Prior to surgery, all patients included in the electrode array was placed vertically through the parasagittal analysis had one or more seizures per week. Intracranial frontal lobe, and directed into the posterior orbitofrontal recordings were performed in 69 patients (51 without a region. The remaining three HTS patients had two or three tumour and 18 with a tumour). Thirty-three patients with a subdural electrodes, of four contact points each, placed tumour in a temporal lobe did not have intracranial recordings through burr holes in the inferior surface of one temporal prior to the resection. In order to obtain a pure differentiation lobe, transversal to the temporal longitudinal axis, with the of hippocampal and extrahippocampal temporal lobe seizures, most mesial contact point underneath the parahippocampal 63 patients were excluded from our analysis. Exclusion was gyrus. In the ETS group, eight patients had ictal intracranial based on prior history of meningitis, encephalitis or head recordings using subdural electrode arrays placed in the injury, conditions associated with a higher risk for multifocal lateral and inferior cortex of one temporal lobe, always epilepsy; a tumour Ͼ1.5 cm or encroaching upon mesial covering the lesion and with two or more contact points temporal structures; and persistence of seizures after the below the parahippocampal gyrus. Another patient in the operation. Of the remaining 39 patients, four were excluded ETS group had an unsuccessful selective right amygdalobecause ictal intracranial recordings did not demonstrate hippocampectomy performed at a different institution 2 years distinct hippocampal or extrahippocampal temporal onset. before being evaluated by us. In the MRI and pathological The 35 patients left are the subjects of the study (Table 1) .
analysis, a lateral right temporal astrocytoma was found. After the operation, they continued on antiepileptic Temporal lobectomies in HTS patients always included medication and had good outcome, consistent with class I of the amygdala, the anterior two-thirds of the hippocampal Engel's classification , for ജ1 year. These formation, the basal and the lateral cortex, sparing the superior patients were divided into two groups. The hippocampal temporal gyrus. The size of the resection varied between temporal lobe seizure group (HTS) comprised 16 patients both temporal lobes, with a posterior limit of 5.0-6.0 cm in without space occupying lesions and with a mesial temporal the non-dominant hemisphere, and 4.0-4.5 cm in the dominant lobe ictal origin of typical seizures recorded with depth or side, measured from the anterior wall of the middle cranial subdural electrodes. The extrahippocampal temporal lobe fossa at the time of the operation. Patients in the ETS group seizure group (ETS) comprised 19 patients with small tumours had resections tailored to the lesion, always including a (Ͻ1.5 cm in diameter) in the lateral or inferior aspects of complete lesionectomy in addition to removal of the anterior one temporal lobe. At the time of surgery, the average age 4-6 cm of the temporal lobe. The amygdala and the anterior was 28.2 years (range 8-38 years) in the HTS group, and one-third of the hippocampus were also removed on occasion, 26.7 years (range 16-37 years) in the ETS group. but mesial resection in the ETS group was never as extensive as in the HTS group. The lateral and inferior temporal cortex was resected en bloc, mesial structures were resected in
Clinical variables and follow-up
fragments and via suction aspiration. None of the patients Follow-up was provided 3, 6 and 12 months after surgery by the staff at the Minnesota Comprehensive Epilepsy suffered surgical complications, and postoperative brain MRI 
MI ϭ dystonic motor involvement of an upper extremity; OA ϭ oral automatisms; MA ϭ manual automatisms; AR ϭ arrest reaction; VO ϭ vocalization; SP ϭ speech; HA ϭ hyperactivity; FG ϭ facial grimace; PC ϭ postictal cough; R-ϭ right; L-ϭ left; BST ϭ bilateral synchronous theta; HT ϭ hemispheric theta; TT ϭ temporal theta; TF ϭ temporal fast; HCA ϭ hippocampal atrophy; NL ϭ normal; ILT ϭ inferior lateral temporal tumor; LT ϭ lateral temporal tumor; IT ϭ inferior temporal tumor; MTS ϭ mesial temporal sclerosis.
did not demonstrate areas of infarction in the posterior margin
Ictal behaviour
of the resection. Specimens were fixed in 10% formalin, A total of 289 seizures were reviewed (this included all video dehydrated with ethanol and processed with toluidine and ictal recordings in each patient) to verify that only one type paraffin. Sections of 5 µm were then obtained along the of complex partial seizure was present. Patients with multiple longitudinal axis of the temporal lobe, and from mesial seizure types were excluded from the study, except those in temporal fragments. Sections were stained with haematoxylin whom different seizures were the result of different degrees and eosin, and additional special stains to demonstrate tumour of propagation of a hypothetical single epileptic focus (i.e. simple partial, complex partial and secondarily generalized differentiation were performed as required. stimuli, oral automatisms and motor involvement provide a temporal resolution that allowed analysis in two intervals: (i) patients were considered to have early oral automatisms ictal semiology and surface EEG findings to the focus of and early motor involvement, when these clinical features ictal origin, assuming statistical significance when P Ͻ 0.05. started in the first 20 s, counted from the first ictal change on surface EEG; (ii) late oral automatisms and late motor involvement were considered when these features started
Results

Ͼ20 s after the first ictal EEG change. This distinction was
Intracranial recordings
not possible with other ictal behaviour because its occurrence A total of 105 seizures recorded with intracranial electrodes was frequently triggered, or limited, by environmental were analysed (Table 2 ). This included all intracranial ictal stimulation (e.g. manual automatisms will start when an recordings in 28 patients, 19 in the HTS group and nine in object is placed in the patient's hand or visual field, speech the ETS group. The number of seizures recorded averaged will occur when the patient is questioned and arrest will 3.1 per patient (range 2-6) in the HTS group and 2.66 (range cease when someone interacts with the patient).
2-5) in the ETS group. Seizure onset was defined, according to previously described ictal patterns (Spencer et al., 1990, Electroencephalogram 1992), as a localized recruiting rhythm faster than 2 Hz or Surface EEGs had been performed with gold cup electrodes rhythmic spiking with a frequency of 0.5-2 Hz. Three patients placed according to the International 10/20 System applied in the HTS group and one in the ETS group were excluded by collodion, and sphenoidal electrodes inserted through the from the analysis of ictal semiology because adequate mandibular notch, linked in bipolar and referential montages. localization of ictal onset was not possible. One HTS patient, All ictal EEG recordings of each patient were reviewed who had two seizures recorded, was excluded because both initially to ascertain the presence of one single seizure type.
seizures had simultaneous hippocampal and lateral temporal From this initial pool, three good quality recordings were onset. Another HTS patient, who had three seizures recorded, selected in each patient to study the ictal patterns. The EEG was excluded because two seizures had simultaneous changes considered as ictal onset included diffuse or focal hippocampal and lateral onset and one seizure was nonslowing, spikes or fast activity. But, only four patterns were localizing. The third HTS patient excluded had two seizures identified: (i) bilateral synchronous theta, where diffuse recorded, one with simultaneous mesial and lateral onset rhythmic theta slowing was recorded during the ictal onset;
and another with non-localizing onset. Two more seizures in (ii) ipsilateral hemispheric theta, in which non-localizing the HTS group had simultaneous hippocampal and unilateral rhythmic theta slowing was observed on the side extrahippocampal onset, each of them was recorded in a of the resected temporal lobe; (iii) ipsilateral temporal theta, different patient. This included one patient who had four where sphenoidal or anterior temporal (T3 or T4) maximum more seizures with mesial onset and another patient who had sharp theta recruiting rhythm was recorded in the side of the three additional mesial onset seizures. Because the majority operated temporal lobe; and (iv) ipsilateral temporal fast, in of the seizures in these two HTS patients were of mesial which focal 8 Hz or faster frequency evolving to a recruiting temporal origin, they were not excluded from the study, and rhythm was present in the operated temporal region.
ictal semiology was analysed in seizures with proven mesial onset. None of the seizures in the HTS group had extratemporal onset. One ETS patient with a small low grade
Statistical analysis
glioma in the inferior lateral temporal lobe was excluded Either χ 2 analysis or Fisher's exact test was used to evaluate the significance of a relationship of specific clinical features, because his two recorded seizures had ictal onset simultaneously in the mesial and lateral temporal electrodes. another reported finding himself in a tunnel where he could hear strange voices (Table 1) . Auras producing an illusion None of the seizures in ETS patients had exclusively mesial, extratemporal or non-localizing onset.
of foul smell, abnormal taste or fear were present exclusively in the HTS group, but their occurrence was rare in this study, and does not differ significantly among ETS and HTS patients. Non-localizing or midline somatic sensations were
Clinical history
Surgery was performed in the right temporal lobe in 21 almost equally present in each patient group. patients (10 HTS, 11 ETS). There was a history of febrile convulsions (Table 3) 
Ictal behaviour
We found significant differences in early clinical behaviour exact test). In 10 of these patients, the onset of afebrile seizures occurred after a seizure-free period averaging 8.8 when comparing seizures of hippocampal and extrahippocampal origin (Table 4) . Early oral automatisms were present years (range 4-17 years). Mean age at the onset of afebrile seizures was similar in both groups: 12 years (range [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] in 11 patients with HTS (68.8%), but only in two patients with ETS (10.5%) (P ϭ 0.0005, Fisher's exact test). In two years) for HTS patients and 15.2 years (range 3-25 years) for ETS patients. Age at the time of surgery was also similar cases, both in the HTS group, oral automatisms were the only clinical manifestation during the first 20 s from seizure in both groups: 28.2 years (range 8-41 years) in HTS patients and 26.7 years (range 16-37 years) in ETS patients. Prior onset. Five had oral automatisms associated with motor involvement of an upper extremity. There was no difference history of status epilepticus was obtained in four HTS patients (25%) and two ETS patients (10.5%), a difference which in the occurrence of early motor involvement between both groups when including patients who also had early oral was not statistically significant. In the HTS group, 10 patients (62.5%) reported having had one or more generalized tonicautomatisms. However, early motor involvement without early oral automatisms was recorded in only two patients clonic seizures in their lifetime, compared with 12 in the ETS group (63.1%), also a non-significant difference.
with HTS (12.5%) compared with 10 with ETS (52.6%) (P ϭ 0.0298, Fisher's exact test). Late oral automatisms occurred in one patient with HTS and seven with ETS; therefore, when counted together, early and late oral
Auras
Epigastric auras (Table 3) were present in five patients with automatisms were found in 12 patients with HTS (75%) and nine of the ETS patients (47.4%), an insignificant difference HTS (31.3%), and none with ETS (P ϭ 0.0135, Fisher's exact test). One of these patients also perceived a peculiar (χ 2 ϭ 2.763; P Ͻ 0.10). Late motor involvement occurred in three HTS patients (18.8%) but not in ETS patients; foul smell at the onset of her seizures. Experiential phenomena occurred exclusively in patients from the ETS group, in together, early and late motor involvement was recorded in nine HTS patients (56.3%) and 11 ETS patients (57.9%), which nine patients (47.4%) described them as their typical aura (P ϭ 0.0015, Fisher's exact test). Of these patients also not significantly different (χ 2 ϭ 0.10; P Ͻ 0.92). No difference was found between both groups in the occurrence with experiential auras, three had 'déjà vu' sensations, two described them as a dream associated with a feeling of of arrest reaction, facial grimace, hyperactivity, manual automatisms, vocalization and speech. Ictal speech occurred in depersonalization, two reported seeing people or faces which evoked a feeling of familiarity in one of them, and mirth in four patients of the HTS group (25%) and one of the ETS group (P ϭ 0.1558, Fisher's exact test). All these were the other, one patient described autoscopic phenomena and patients with seizure onset in the non-dominant temporal
Intrinsic differences within the ETS and HTS
lobe. No difference was demonstrated when accounting only groups for right temporal lobe ictal onset: four of ten right temporal No difference in the occurrence of experiential aura and early lobe patients in the HTS group (40%) versus one of 11 right motor involvement was detected when comparing patients in temporal lobe patients in the ETS group (P ϭ 0.1486, the ETS group with proven extrahippocampal onset (eight Fisher's exact test). Although postictal cough occurred only studied with intracranial recordings and one who failed a in patients of the HTS group, the number (three patients or previous selective amygdalohippocampectomy) versus 10 18.8%) was too low to reach statistical significance.
with assumed ETS onset on the basis of their small neocortical lesion and excellent response to surgery. In the HTS group, we found no difference in the occurrence of epigastric auras and early oral automatisms when comparing the eight patients
Ictal EEG
with histologically proven mesial temporal sclerosis with We found no difference between the two groups in the eight without pathological diagnosis. occurrence of the four different EEG patterns described (Table 5 ). The most common pattern was ipsilateral temporal rhythmic theta which was encountered in 21 patients (60%); nine from the HTS group (56.3%) and 12 in the ETS group Discussion (63.2%). The second most common pattern was bilateral
The confident differentiation of hippocampal and extrasynchronous theta, present in eight patients (22.9%); five hippocampal seizures (with non-invasive evaluation) requires from the HTS group (31.3%) and three from the ETS group consideration of several lines of evidence. The presence of (15.8%). Ipsilateral temporal fast activity was present only hippocampal atrophy is a strong but not perfect predictor of in the ETS group (four patients or 21.1%), but this was not mesial temporal ictal origin. Likewise, the presence of a statistically significant (P ϭ 0.1088, Fisher's exact test). discrete extrahippocampal structural lesion is strong preIpsilateral hemispheric rhythmic theta was only present in sumptive evidence of extrahippocampal ictal origin. Extracranial electrophysiological measurements may suggest a two patients, both from the HTS group. focus of ictal origin, but the specificity of these measures is the aura by electrical stimulation in six of them. In most cases both the mesial and neocortical structures were involved unknown (Morris et al., 1989; Risinger et al., 1989; Ebersole and Wade, 1991) . 99 m technetium hexamethyl propylenein the discharge. The second most common pattern was involvement of the limbic structures without propagation to amine-oxime-single photon emission computed tomography may demonstrate hypoperfusion interictally and hyperperlateral electrodes, and only on a few occasions did the discharge selectively involve lateral contact points of depth fusion ictally, but it usually involves both the mesial and lateral aspects of the affected temporal lobe, and in the electrodes (Gloor et al., 1982) . This study, because of the lack of structural abnormalities and the use of depth electrodes immediate postictal analysis it is common to observe mesial hyperperfusion and lateral hypoperfusion regardless of mesial orthogonally placed in the hippocampal formations, was limited by a relatively small and random sampling of the or lateral onset (Rowe et al., 1991) . Hypometabolism patterns detected with interictal [ 18 F]fluorodeoxyglucose PET usually temporal neocortex compared with the hippocampal sample. In our study, intracranial recordings in the ETS group were do not distinguish between hippocampal and extrahippocampal temporal lobe epilepsy (Henry et al., 1991) , except guided by the presence of a structural abnormality that limited the area of possible ictal onset within the relatively large in those cases associated with a lateral structural abnormality (Hajek et al., 1993) . Many experts now believe that some neocortical temporal cortex. In addition, in this study, we separate auras with fear from other experiential auras, and patients with hippocampal seizures may be identified by recognizing the presence of the electroclinical syndrome of found fear auras to occur only in patients with hippocampal seizures, indicating that experiential auras and fear auras mesial temporal lobe epilepsy (Engel, 1992; French et al., 1993) . This syndrome consists of characteristic electrophysiomay have a different anatomical substrate, with the former occurring from activation of temporal neocortex and the logical, structural and clinical features; our preselected population of patients with hippocampal ictal origin comprised latter from the amygdala, hippocampus and parahippocampal formation. Our findings may support Gloor's hypothesis that eight patients for whom this syndromic diagnosis was demonstrated in the pathological analysis and eight more patients experiential phenomena result from the activation of neurons interconnected in a matrix that includes elements from the without such confirmation. Since we found no difference in the occurrence of febrile convulsions, epigastric aura and hippocampal formation as well as the temporal isocortex (Gloor, 1990) . In this model, a discharge originating in early oral automatisms in either group, we concluded that a larger number of HTS patients may have mesial temporal the neocortex will interact with a functioning hippocampal correlate; therefore, chances of becoming conscious of sclerosis, but this could not be detected because of a sample bias when the hippocampal formation is removed via suction. experiential phenomena will be higher. However, a discharge originating in the hippocampal formation will most likely Our findings document a statistically significant association of history of febrile convulsions in early childhood, epigastric continue propagation in the hippocampus and provoke its paralysis before its neocortical correlate is activated. In aura and early oral automatistic ictal behaviour with a mesial temporal seizure origin. Our study also indicates that the this case, the synchronous functioning of the hippocampal-neocortical neural matrix is less likely. presence of an aura with experiential phenomena and early unilateral somatic motor involvement without accompanying
The temporal resolution of ictal behaviour, as revealed by video recordings, has been used in numerous studies to oral automatistic behaviour is significantly associated with a neocortical temporal ictal origin. Visceral sensations are the identify subgroups of temporal lobe epilepsies (Wieser, 1983; Walsh and Delgado-Escueta, 1984 ; Delgado-Escueta and most common aura in patients with hippocampal seizure origin Fried et al., 1995; Walsh, 1985; Maldonado et al., 1988; Kotagal et al., 1995) . This has been valuable in identifying the basic mechanisms Kotagal et al., 1995) , and they can be elicited by electrical stimulation of the mesial temporal lobe (Penfield and Perot, of ictal propagation and the anatomical substrate of some ictal features. However, because of their complexity, some 1963). Our study does not differ from these findings, and provides further support of their originating from the of these approaches are difficult to use in clinical practice.
Other authors found differences in ictal semiology when amygdala and hippocampal formation when occurring at the onset of a seizure. In our study, we found no lateralization comparing patients with temporal lobe tumours in any location versus patients with mesial temporal sclerosis (Saygi value of experiential phenomena and epigastric auras. This is in agreement with the results of Palmini and Gloor (1992 Gloor ( ) et al., 1994 , but because outcome after surgery and intracranial recordings were not part of their patient selection, and Fried et al. (1995) and disagrees with the findings of Gupta et al. (1983) and Taylor and Lochery (1987) . There is the use of ictal semiology for distinction between HTS and ETS is limited. In this study, we designed a simple method some controversy about a possible mesial versus lateral temporal origin of experiential auras (Blume et al., 1993;  to time the occurrence of some ictal features (i.e. the occurrence of motor involvement or oral automatisms within . Penfield was unable to elicit these phenomena from stimulation of the hippocampal 20 s from the first ictal change in the EEG), and found that it is useful in discriminating seizures of hippocampal onset formation (Penfield and Perot, 1963) . Gloor studied 10 patients with depth electrodes who had fear and experiential from extrahippocampal temporal seizures. We also found that the presence of the same features later in the seizure does not phenomena at onset of their seizures. He was able to trigger differ between the HTS and ETS groups. This semiological In this study, results of intracranial recordings were used as part of the selection process. In the HTS group the majority difference suggests different propagation patterns in hippocampal and extrahippocampal temporal lobe epilepsy.
of seizures had exclusive hippocampal onset, probably because patients with multifocal pathology and less than Oroalimentary automatisms occur either as a release phenomenon or, less likely, as a positive manifestation due excellent surgical outcome had already been excluded from the analysis. Some patients in the ETS group were studied to the abnormal discharge propagating to the limbic system (Penfield, 1955) . Neocortical temporal lobe seizures will with inferior and lateral temporal subdural electrodes, a technique that establishes precisely the epileptogenic focus preferentially invade the basal ganglia (Newton et al., 1992) or the frontal cortex or both, inducing in most patients with neocortical temporal epilepsy (Lüders et al., 1989; Wyler, 1991) . Apart from one case, that was predominantly dystonic activity of the contralateral upper extremity. However, differences in the occurrence of oral excluded from the analysis of semiology, ETS patients had ictal onset in the inferior lateral or lateral temporal electrodes automatisms and motor involvement among these two subtypes of temporal lobe epilepsy are not encountered when before involvement of mesial electrodes, a pattern of propagation that excludes hippocampal origin. These results the same variables are analysed without considering their time of appearance during the seizure. This may be related are not different from other observations (Spencer et al., 1990) . Finally, in our study, ictal EEG was not helpful in the to the existence of common final pathways of propagation when the ictal discharge reaches a critical extension, and differentiation of HTS versus ETS. This may be related, in part, to our restrictive selection criteria, which excluded stresses the need to analyse early semiological features.
Our patient populations were preselected to approximate patients that did not need intracranial recordings because other lines of evidence, including ictal EEG, were sufficient a pure differentiation of hippocampal and extrahippocampal cases. This was achieved by excluding patients with risk to localize their seizure onset. Had these patients been included in the study, the incidence of focal fast frequency factors for multifocal epilepsy, lack of complete seizure control after surgery or poor localization with intracranial and rhythmic focal theta would have been higher and may have resulted in some discrimination value between HTS recordings. However, some ambiguity still exists in our selection process. In particular, it is possible that some of and ETS.
Our results indicate that early clinical ictal characteristics our patients with extrahippocampal localization may represent cases of dual pathology, with hippocampal sclerosis in and EEG cannot be used in isolation to distinguish hippocampal from extrahippocampal localization. But some addition to the documented extrahippocampal lesion. This is not a major concern in our study, however, because brain features of early ictal semiology, such as the content of auras and the presence of oral automatisms and dystonic posturing MRI did not demonstrate hippocampal atrophy or abnormal signal in the ETS group and the lesions in question are of an upper extremity, do have significant associations with limbic versus neocortical temporal localization. When almost all glial tumours ( Table 1 ), lesions that have a low association with additional hippocampal pathology (Lévesque evaluating a patient with presumed temporal lobe epilepsy for surgical treatment, a meticulous analysis of early ictal et Nakasato et al., 1992; Saygi et al., 1994) . Only one patient in this series had a hamartoma, and he also behaviour can provide valuable adjunctive information. experienced early dystonic posturing of an upper extremity, thus, not separating from the most common ictal behaviour in the ETS group. We had difficulty assuming that a structural
